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Purpose: It is known that lactoferrin serves as a source of iron for H. pylori in gastric mucosa.
This study was undertaken to investigate the relationship between lactoferrin and H. pylori infection
coexistent with iron-deficiency anemia by determining the lactoferrin levels in gastric biopsy
specimens, and by locating the major sites of lactoferrin expression, according to the presence or
absence of iron-deficiency anemia.

Methods: Fifty-five adolescents that underwent gastroduodenoscopy were divided into three groups:
NL (n=19) for normal controls, HP (n=15) for patients with H. pylori, and IDA (n=21) for patients
with H. pylori gastritis and coexisting iron-deficiency anemia. Histopathologic features were graded
from null to marked on the basis of the Updated Sydney System. The gastric mucosal levels of
lactoferrin were measured by immunoassay. Immunohistochemical technique was used to allow
identification of the location and quantification of the lactoferrin expression.

Results: Lactoferrin levels in the antrum increased significantly, in proportion to, H. pylori density,
polymorphonuclear cell infiltration, and chronic inflammation in the histologic specimens. Patients
in the HP and IDA groups showed significantly increased mucosal levels of lactoferrin compared
with that observed in the normal group (p=0.0001). The lactoferrin level in IDA group tended to
be higher than that in the HP group (p=0.2614). The major sites of lactoferrin expression by
immunohistochemistry were in glands and neutrophils within epithelium. Lactoferrin was stained
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weakly in NL, and strongly in HP and IDA.

11~18)

Conclusion: The lactoferrin sequestration in the gastric mucosa of IDA was remarkable, and this
finding seems to give a clue that leads to the clarification of the mechanism by which H. pylori
infection contributes to iron-deficiency anemia. (Korean J Pediatr Gastroenterol Nutr 2002; 5:
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Fig. 1. Comparison of the lactoferrin (Lf) levels in antral
biopsy specimens among NL (normal controls), HP
(patients with H. pylori), and IDA (patients with H. pylori
and coexisting iron-deficiency anemia). HP and IDA
groups showed significantly increased mucosal levels of
lactoferrin compared with those of the NL group (p=
0.0001). The lactoferrin level in the IDA group tended
to be higher than that of the HP group (p=0.2614).

Table 1. Relation of Lactoferrin Levels (ng/ug protein) with the Degree of H. pylori Density, Polymorphonuclear
Cell Infiltration, and Chronic Inflammation in the Gastric Mucosa

Grade 0 Grade 1 Grade 2 Grade 3 P value
H. pylori density 0.65+0.69 (n=19) 2.39+148 (n=15) 4.08+2.72 (n=14) 4.25+3.01 (n=7) 0.0001
PMN infiltration 0.58+0.62 (n=17)  2.69+1.83 (n=16) 3.36+2.28 (n=19) 6.52+5.07 (n=3) 0.0001
Chronic inflammation  0.63£0.76 (n=11)  2.33+2.11 (n=25) 3.45+223 (n=11) 3.93£3.33 (n=8) 0.0008

PMN, polymorphonuclear cell
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Fig. 2. (A) Lactoferrin levels before and after the eradication of H. pylori. 'a’ to ‘e’ represent the 5 patients who
underwent the follow-up endoscopy 4 weeks after the end of the 2-week treatment. Lf, lactoferrin. (B) Hemoglobin
levels before and after the eradication of H. pylori. 'a’ to ‘e’ are the same as in Fig. 2. Hb, hemoglobin.
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Fig. 3. (A) Immunoreactivity for lactoferrin is weak positive along the luminal side of gastric surface epithelium in
the normal mucosa. Original magnification, x400. (B) Strong immunoreactivity for lactoferrin is seen in the glands
and the segmented neutrophils within the epithelium of H. pylori gastritis. Original magnification, x400. (C) Strong
immunoreactivity for lactoferrin is seen in the segmented neutrophils within the gastric epithelium and the foveolar
lumen of H. pylori-associated iron—deficiency anemia patient. Primary antibody, 1 : 200 diluted. Original magnification,
x400. (D) The immunostaining for lactoferrin in the duodenal mucosa was weak positive along the luminal side
of the duodenal epithelium, and similar to normal gastric mucosa. Some segmented neutrophils within the epithelium
showed positive reactivity for lactoferrin, but less frequent than that of H. pylori—positive gastric mucosa. Original

magnification, x400.

human lactoferrin®] H. pylori®] 43S F=te A
S Yo}l 12 human transferrin, bovine lacto-
ferrin, hen ovotransferrin 5 =5 H. pylori®] 2%
FTadel 2 4 glsS Yobdltt. 38 human lac-
toferrin =84 A|A el g H. pylori®] & 5
AAZF H. pylori 7F3e] @] a3 IS &
T Aok FAs Y. 15S H. pylori 919 &

Z(outer membrane protein)ZF-E 70-kDa lactofer-
rin-binding proteing <18 =* ©] lactoferrin-
binding protein H. pylori7} H o] F-Z3 ulj ] o
A A gt Jelga dE AHd 88 AL
2 AEAUY. olgd &4 2 AFERH AR
S H pyloricl Wk Lol Agowx HAY
F ey 29 A9AEA SEke ST



22U Q| HEWH YD H. pylori 2 2 ATA Yd .17
A lactoferrin®] 287} AA4AQ AR o B
Aolgte 7HE S At 283 Eule FHlAl i< Sk
7W7hg H. pylori2FE JesH e A5 AAd 9
3 ZZdEo]d Aozt dAZAY. = lactoferrin® Hi &: Lactoferrine 17 Aol A H. pylori

HHle ooz Z&3k= Aol ol H pylori
7} lactoferrin-binding proteins ©]-83}< lactoferrin
b o] &= F Adte Aotk HZ
o 9 AT} AT FolA 1 F71-89
Aty X7} H. pyloriol A e AR
ol e FAAlA ofm A
9} A F-o) A lactoferrind}
ofm A Aol
Qe F71-8& H. pylorloﬂ g A
T2 T 52 G o
AR OLE%Z%%U’%ZD Lactoferrin®] <
AE} 55T 24 HFHOoEREH
Oﬂls) H. pylori 779 & Z714 <l Ei
7} lactoferring $1H Lo E EHE
Aoz A= A xix]-—g—o]
T35t itk

. pylori 818 A3

=

irong F3h= T

[e)

=]

Eas

[ex]
=4

Al

2
rir olN r_?L o

O

=z
fla
N -

T‘lmf‘:o?l
_r.p:[}_,

E
o
Lo,

i o e

;J;rh:éﬁ

B B
rr

rr olN
)

:".:

L
L

ol
-

=
=

O

i}

e oo
4 H % oo

2,

.

-

% 9] lactoferrin¥}
|23 lactoferrine 7+A 3L
e B EARTY A5
;_L Fol 7F A7l wiZel o
o2 AZyAnh. H. pylori ¥t
o] STt #3F AT

H]— g}]‘ E]—G 7,12).

= =

N
it

O

i

:11,

5 2

actoferrin 2]

wi Hob 2@ net aet

o

—

e fo
= o)
ja)
=
2

rstﬁ
g

oorr

= iy o

o I 031 ox L M rhy

pylorz-»] 5
oFA7A 71
H. pylori 7793} 2 23
glolof| A lactoferrin 223
Z H pylori7} d AR

=24
F 713& vl =

m 2
N o e o® a2 oo %

e rlo

2
= g ot do ox 32 41 Lo

=

5

i._,o O_u
AV
>

gtk B dAFE= H
Huke] Z2AAA A lacto-

Ave FRAez Foid
pyloridl Z+ad -r]
ferrin S =
2} lactoferrin Y& o] F
o] &3} lactoferrin®} &
H. pyloriztd AFole] A%
sttt

o B4R 9B GRS AW 559 B

&

ofE Al o BRI FAT(NL, n=19), H.
pylori X4 (HP, n=15), H. pylori 7+9°] Fukd
A 494 NETIDA, n=21). 23 #Hyd 24
Updated Sydney System< ©]-&3}o] A=E YT
th 9% A 9] lactoferrin $h HY SAHHOZ
=43}t lactoferrin®] od X9} I} =435
© AL Wzl Ay S o] &35kt

A 1f 9 AAFEANAMY lactoferrin®] ZHS F 3
AAY H pylori 354 dANEY AEAE,

T A5l vlEste] v QA F7HE A HPS}
IDAT A M= B/Fwol Blste lactoferrin®] 4% 7}
FATHSZ frostA F 7= A THp=0.0001). IDA
T2 HPFo H8} lactoferrin®] X7} £& 7
AATH(p=0.2614). A Z A 35}5H7 w9
el FoRIE FYHNEUY #
vl A3 550 AU} Lactoferrine A Aol A
oFstA A=A HPSF IDATAI A= 3
@A = Tt
4 2. IDATFA 9F A lactoferrin 2 2] 7}
A Ao o] 2L H pylori 7190 4 AH

ol

X

3} lactoferrin

L
L

g W GFE vAE 71AE el T
dAE 488 Aot
ZAle =
71ed Eads FA e gl AAEHYH.
2 A7 e MU ofdeli e 2001d% Aof



18 - tiattotasty g usts Al : M5 M 135 2002

Hetud AY7|Foz AFEHAES Wiy

1) Barabino A, Dufour C, Marino CE, Claudiani F, Ales-
sandri AD. Unexplained refractory iron-deficiency
anemia associated with Helicobacter pylori gastric in-
fection in children: further clinical evidence. J Pediatr
Gastroenterol Nutr 1999;28:116-9.

2) Dufour C, Brisigotti M, Fabretti G, Luxardo P, Mori
PG, Barabino A. Helicobacter pylori gastric infection
and sideropenic refractory anemia. J Pediatr Gast-
roenterol Nutr 1993;17:225-7.

3) Marignani M, Angeletti S, Bordi C, et al. Reversal
of long-standing iron deficiency anaemia after eradica-
tion of Helicobacter pylori infection. Scand J Gast-
roenterol 1997;32:617-22.

4) Annibale B, Marignani M, Monarca B, et al. Reversal
of iron deficiency anemia after Helicobacter pylori
eradication in patients with asymptomatic gastritis.
Ann Intern Med 1999;131:668-72.

5) Choe YH, Kim SK, Hong YC. Helicobacter pylori
infection with iron deficiency anemia and subnormal
growth at puberty. Arch Dis Child 2000;82:136-40.

6) Choe YH, Kim SK, Son BK, Lee DH, Hong YC, Pai
SH. Randomized placebo-controlled trial of Helico-
bacter pylori eradication for iron-deficiency anemia in
preadolescent children and adolescents. Helicobacter
1999;4:135-9.

7) Choe YH, Lee JE, Kim SK. Effect of Helicobacter
pylori eradication on sideropenic refractory anaemia in
adolescent girls with Helicobacter pylori infection.
Acta Paediatr 2000;89:154-7.

8) Milman N, Rosenstock S, Andersen L, Jorgensen T,
Bonnevie O. Serum ferrtin, hemoglobin, and Helico-
bacter pylori infection: a seroepidemiologic survey
comprising 2794 Danish adults. Gastroenterol 1998;
115:268-74.

9) Gutierrez O, Melo M, Segura AM, Angel A, Genta
RM, Graham DY. Cure of Helicobacter pylori infec-

tion improves gastric acid secretion in patients with
corpus gastritis. Scand J Gastroenterol 1997;32:664-8.

10) Husson MO, Legrand D, Spik G, Leclerc H. Iron
acquisition by Helicobacter pylori: Importance of hu-
man lactoferrin. Infect Immun 1993;61:2694-7.

11) Nakao K, Imoto I, Gabazza EC, et al. Gastric juice
levels of lactoferrin and Helicobacter pylori infection.
Scand ] Gastroenterol 1997;32:530-4.

12) Nakao K, Imoto I, Ikemura N, et al. Relation of lacto-
ferrin levels in gastric mucosa with Helicobacter py-
lori infection and with the degree of gastric inflam-
mation. Am J Gastroenterol 1997;92:1005-11.

13) Looker AC, Dallman PR, Carrol MD, Gunter EW,
Johnson CL. Prevalence of iron deficiency in the
United States. JAMA 1997;277:973-6.

14) Dixon MF, Genta RM, Yardley JH, Correa P. Classi-
fication and grading of gastritis, the updated Sydney
System. International workshop on the histopathology
of gastritis, Houston 1994. Am J Surg Pathol 1996;20:
1161-1181.

15) Hallberg L, Hulten L, Lindstedt G, et al. Prevalence
of iron deficiency in Swedish adolescents. Pediatr Res
1993;34:680-7.

16) Charlton RW, Bothwell TH. Iron absorption. Annu
Rev Med 1983;34:55-68.

17) Levay PF, Viljoen M. Lactoferrin: a general review.
Haematologica 1995;80:252-67.

18) Lonnerdal B, Iyer S. Lactoferrin: Molecular structure
and biological function. Annu Rev Nutr 1995;15:93-
110.

19) Lugmani YA, Campbell TA, Bennett C, Coombes RC,
Paterson IM. Express of lactoferrin in human stomach.
Int J Cancer 1991;49:684-7.

20) Dhaenens L, Szczebara F, Husson MO. Identification,
characterization, and immunogenicity of the lacto-
ferrin-binding protein from Helicobacter pylori. Infect
Immun 1997;65:514-8.

21) Crabtree JE, Wyatt JI, Trejdosiewicz LK, et al. Inter-
leukin-8 expression in Helicobacter pylori infected,
normal and neoplastic gastroduodenal mucosa. J Clin
Pathol 1994;47:61-6.



